83/09/2806 14:46 260-897-9308 TAYLOR AUST PC PAGE 



TAYLOR & AUST, P.C. 

142 S. Main Street 

P.O. Box 560 
AviUa, IN 46710 
Voice (260) 897-3400 
Fax (260) 897-9300 

FACSIMILE COVER LETTER 

March 9, 2006 

To: Latrice Sims (571-273-6500) 

Company: Deposit Accounts, U.S. Patent and Trademark Office 
From: Todd T. Taylor 

RE: Refund to Deposit Account No. 200095 

Our reft LH0039US/ LE9-98-030 U.S. Serial No. 09/226,971 

Comments: 

Total number of pages, including this page: 

A hard copy of this FAX wiU be sort by regular mall 

. be seat via overnight mail. 

will be delivered via hand-delivery. 

_JL will not be sent under separate oover. 

SSSiTf^ 0TI( S ^ «*ch* hereto „ confide a, d the property of the ^ 

di^Sc?^^ * ******* «ny unauthorized disclosure, copying, 

have \m ftc^lteESS " !? ** '° n,eat4 of * e att4ched Information is aridly «SS? ™ 

IF YOU DO NOT RECEIVE ALL PAGES, PLEASE TELEPHONE (260) 897-3400 



PAGE 1/29* RCVD AT 3191200$ 2:56:10 PM|Ea$tem Standard Time]' SVRiUSPTO-EFXRF-a^2'DNJS:273&5OO"CSID:260 897 9300 s DURATION (nui)*s):07<46 



83/09/2006 14; 46 260-897-9300 



TAYLOR AUST PC 



PAGE 02 



PATENT p/AINTEMMCH 
DIVISION 



ToodT.Taylc* 
RonAU>K.Aurr 

RATMQMbW.CAMmu. 

MaxW.Gakwoot 
*?A*rwiAcwrr 



Taylor & aust, P.c. ™, MAR m PH I7 . , , 

Patent it Trademark Attokveys 8D<5 "AR 10 Ml ii- '^^^ 

•SntFKW 0. ROJtCHKM 

US PATENT & TRAOEJvi^"^ 11 ^ 



UlSocrmMtniSnxrr 

AvtUJV IN 4(710 
TKLBntOMsO4O)l97-3W0 



OFFICE 



■*o»c<rowa 



March 9,2006 

Via facsimile 
571-273-6500 

Commissioner for Patents and Trademarks 
Deposit Accounts 
Mail Stop 16 
PO Box 1450 
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THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Michael A. Marra et al. 
Serial No.: 09/226,971 
Filed: January 8, 1999 

Title: METHOD OF REGULATING A TARGET 
SYSTEM USING A FREQUENCY 
COMPARISON OF FEEDBACK AND 
REFERENCE PULSE TRAINS 



Group: 2121 



Examiner. B. Garland 



AMENDMENT 

MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 



Responsive to the Decision on Appeal dated September 20, 2005, Applicants hereby 
submit the following Amendment 

The following sections are included herewith; 

• Amendments) To The Claims 

• Remazks 



Lfi9u98^3(VUI0039.US 



83/89/2806 14:46 269-897-9380 TAYLOR AUST PC PAGE 86 

PATENT 

AMENPMKN™ TO Twp nr ft|TM <| 

I. (cun^tlyameoded) A method of regulating a target system, comprising the steps ofi 
providing a reference signal; 

generating a phrality of digital signals defining a reference puke train with a frequency 
dependent upon said reference signal; 

providing a target system to be related, said target system bavin* an output in the f om 
of «P^ty of digital*^ 

comparing said frequency of said reference pulse train with said frequency of said 
feedback pulse train; 

generating a control signal dependent upon said comparison without n-niM,*.- 
" j^dfe^ ra ,i w!r ^ HM[fn||||i 1 

providing said control signal as an input to said target system. 

2. (original) The method of regulating a target system of claim 1, wherein said coniparing 
^conmrisessub^^ 

train with a leading edge of each digital signal in said feedback pulse , 



-train. 



5 train. 



3. («HM) ^^rtnt^ttmv^rt^ii^^^ 



*-E*9«-O30/Ln0039. US 

2 
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4. (current* amended) A method of regulating a target system, comprising the steps of: 
providing a reference signal; 

generating a plurality of digital signals defining areference pulse train with a frequency 
dependent upon said reference signal; 

providing a target system to be regulated, said target system having an output in the form 
of aplurality of digital signals defininga fcedtad^ftdnl,^. t^^, 

comparing said frequency of said reference pulse train with said frequency of said 
feedback pulse train; 

substantially aligning a leading edge of each digital signal in said reference pulse train 
io with a leading edge of each digital signal in said feedback puke train; 

federating a control signal dependant upon said comparison without re^ m r ^ 

locking said frr^rVnulse ^ tn ^ ^ ^ L ^ ^ |u ^ ^ 

substepsof 



generating a proportional error pulse train including a plurality of digital 
15 signals, each said digital signal representing an error between a corresponding pair 

of aligned digital signals of said reference pulse train and said feedback pulse train; 

counting up from zero with a first proportional clock CP1 at a frequency 
fPl when said digital signals of said proportional error pulse train are in a high 
state; 

resetting said first proportional clock CP! to zero when said digital signals 
of said proportional error pulse train are in a low state; 

lo ^acun^tvalueofsddfir^ 
proportional clock CP2 each time said first proportional clock CPl transitions 
from a high state to a low state; 
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25 counting down from said loaded current value with said second 

proportional clock CP2 at a frequency fi>2 until a zero value is reached; and 

determining a proportional error term representing a time average of a 
signal which is held high while said second l^porb^al dock CP2 is in a high 
state and held low while said second proportional clock CP2 is in a zero state, said 
30 control signal being dependent upon said proportional error term; and 

providing said control signal as an input to said target system. 

5, (original) The method of regulating a target system of claim 3, wherein said step of 
l^eratings^ 

train indudingaph^ofdigita! ^ each said digital signal repress 
said error between said corresponding pair of aligned digital signals. 

5 t 

6. (currently amended) A method of regulating a target system, comprising the steps of: 
providing a reference signal; 

generating a plurality of digital signals defining a reference pulse train with a frequency 
dependent upon said reference signal; 

tea to^ ******* t „ Niin-^a^^ 

T Cft no n*A*» tta «• «* 
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substeps of: 

generating a proportional error pulse train including a plurality of digital 
signals, each said digital signal representing an error between a corresponding pair 
of aligned digital signals of said reference pulse train and said feedback puke train; 

generating an error direction pulse train including a plurality of digital 
signals, each said digital signal representing a directionality of said error between 
said corresponding pair of aligned digital signals; 

costing up from zero with a first integral clock CI1 at a frequency fll 
when said « signals of said proportional error pulse train are in a high state 
and said digital signals of said error direction pulse train are simultaneously i 



20 



35 



_ina 

high state; 

counting down with said first integral clock Cll at said fi^queacy fll when 
said digital signals of said proportional error pulse train are in a high state and said 
digital signals of said error auction pulse train are in a low state; 

maintaining said fat integral clock CH at a current value when said digital 
signals of said proportional error pulse train are in a low state; 

loading a current value of said mtegral clock Cll into a second integral 
clock CT2 each time said first integral clock Cll traditions fern a high state to a 
low state; 

counting down from said loaded current value with said second integral 
dock CI2 at a frequency 32 until a zero value is reached; and 

detcrnnning an integral error term repxesentuag a time average 0 f a signal 



30 



35 
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dependent upon said integral error term; and 
providing said control signal as an input to said target system. 

7. (currently amended) A method of regulating a target system, comprising the steps of 
providing a reference signal; 

generating a plurality of digital signals defining a reference pulse tram with a frequency 
dependent upon said reference signal; 

providing a target system to be regulated, said target system having an output i n the fonn 
ofapluralityofdigit^ 

comparing said frequency of said reference pulse train with said frequency of said 
feedbadc pulse train, and substantially aligning a leading edge of each digital si^al in said 
referencepnlae tnrin with aleadrag edge of ^dlgW^ta^fadh^putaWn; 

generating a control signal dependent upon said comparison ^mir^j^hm 

substeps oft 

generating a proportional error pulse train mcluding a plurality of digital 
signals, each said digital signal relenting an aror between a corresponding pair 
of aligned digital signals of said reference pulse train and said feedback pulse train; 

counting up from zero with a first derivative clock CD1 at a frequency fD 1 
when said digital signals of add proportional error tra^ ^ in a high state; 

^•^tt.frtfadohrt.wc,,, from a current 
state of a register R each time said first derivative clock CD I transitions from a 
20 ttgh state to a low state; 

loading said subtracted state into a second derivative clock CD2; 

LE9-98.030/Lrmn*o m 
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loading said current state of said first derivative clock CD1 into said 
register R; 

resetting said first derivative clock CD1 to zero; 
counting down with said second derivative clock CD2 at a frequency rD2 
after said subtracted state is loaded therein; 

maintaining said first integral clock Ql at a current value when said digital 
signals of said proportional error pulse train are in a low state; and 

determining a derivative error term representing a time average of a signal 
which is held high while said second derivative dock CD2 is in a high state and 
held low while said second derivative clock CD2 is in a zero state, said control 
signal being dependent upon said derivative error term; and 
providing sa id control signal as an input to said target system. 

8- (original) The method of regulating a target system of claim 1, wherein said frequency 
of said feedback poise train varies with time. 



30 
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REMARjCS 

Claims 1 -8 are pending and rejected in this application pursuant to a decision by The 
Board of Patent Appeals and Interferences dated September 20, 2005. Claims 1, 4, 6 and 7 are 
amended hereby. 

Responsive to the rejection of claim 1 based upon Motorola Reference Data Sheet for the 
MC4344/MC4044 Ph^Frequency Detector (Motorola), Applicants have amended claim 1 and 
submit that claim I and claims 2, 3, 5 and 8 depending therefrom are now in condition for 

allowance. 

Motorola indicates that the circuit is useful for a rouge of phaBe*locked loop applications. 

^^^^.op^oo^^^,,.^^^^^^ 

inputs appear as a phase error (page 5-23). 

In contrast claim 1, as amended, recites in part: 

Mre imitie said feedback pulse train to said reference signali 
distinct advantages thereover. 
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regulates a target system without regard to any phase locking. In contest Motorola discloses the 
phase locking of an input signal to a reference signal. Therefore Motorola fails to disclose, teach 
or suggest generating a control signal dependent upon a cornparisox, without regard to phase 
locking the feedback pulse train to the reference signal, as recited in claim 1. 

An advantage of Applicants' invention is that less space is needed for the frequency 
oompanson circuitry than the phase detection circuitry of fee reference, since comparison of the 
• relative phases of two signals and the aeration of a phase error correction signal are not 
necessary. Another advantage of A^hcants' invention is 

and not corrected; as .«d.fl^ (fa%rf ^ faB||l invention has a reduced cost of 

implernentatioa Another advantage of Applicants' invention i S that there is less electric*! noise 

in the conttol ^ than is present in phase detection and control circuits. For the foregoing 
r^AppHc^s^t^^ 

conditionforallowance, whichis hereby resp«^y requested. 

Evenu^ughtheDe^^ 
^ferencew^y^ 
4,6 M d7 to include*e P ht^^ 

^^^^^^^^^^^ For the treasons, 

condition for allowance, whichis hereby re^ctMly requested. 
Fo^efcregoir* 

tiereforei, condition for aUow^a^A^^^ 
rejections and allowance qf the claims. 



t 170.00 niAfr TTnnin 
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m the event Applicants have overlooked the need for an extension of time, an additional 
extension of time, payment of fee, or additional payment of fee, Applicants hereby conditionally 
petition therefor and authorizes that any charges be made to Deposit Account No. 2<H)095, 
TAYLOR & AUST, P,C 

Should any question concerning any of the foregoing arise, the Examiner is invited to 
telephone the undesigned at (260) 897-3400. 

Respectfully submit 



Todd T> Taylor* 
Registration ty/i6S45 



TTT6/do 

TAYLOR & AUST, P.C. 
142 S. Main Street 
P.O. Box 560 
Avflla, IN 46710 
Tdqjhone: 260-897-3400 
Facsimile; 260-897-9300 

Enc: Return postcard 



^ owropoDda» is bdns downed with *, United 
a^I 1. 1^** fiat dtw maa fa «a envelope ufcfeued ta MS 
AiwoincQj Oamnhsiorxrtel**^ P.O. Box 1450, JtoaodrtL VA 



_ToddT.1^1or,Reg.Na 




y Dstc 



T PO CIO Annrr 

PACE 1«29*RCVDAT3ffttt(W8 2:56:10 PM[Eastem StamJardTime] ' 8VftUSnOEFXRF^3/22 'D»S:273S500 ' €9D:2eO 897 8300 * DURATiONOnnh$s):07-W 



03/09/280$ 14:46 260-897-9300 



TAYLOR AUST PC 



PAGE 15 



I" THE UNITED STATES PATENT AND TRADEMARK Offim 

Group; 2J2I 



PATENT 



In re Application of 

Michael A. Marra et aJ. 
Serial No.: 09/226,971 
Filed: January 3, 1999 

JystS^ of reoul ating a target 

SYSTEM USING A FREQUENCY 
^ D ^ON OF FEEDBACK AND 
REFERENCE PULSE TRAINS 



Commissioner for Patents 
Washington, D.C. 20231 



Examiner: B. Garland 
AMENDMENT TRArVflMjTjflr 



Sir; 



The fee has been calculated as follow 

AS AVfEKPEp 





CLAIMS 

remain ixo 

AFTER 
AMENDMENT 




TOTAL 
CLAIMS 


t 




CLA/MS 




U1KU5 



HIGHEST NO. 
PREVIOUSLY 
PAID FOR 



20 



EXTRA 



RATE 



ADDmONAJL 
FEE 



0.00 



— ' ♦ — » Bfc 'VIS. M tUS Aj 



Ene: Return Postcard 
TAVaoft&AUST.P.C. 
J 42 S. Main Street 

P.O. Box 560 

AWIJa, fN 46710 

Telephone: 2 J 9-897-3400 

Facsimile; 219-897-9300 



Respectfully submitted, 

(odd J. Iiiylor 
Attorney for AppScaHt 
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THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Group: 2121 



In re Application of 

Michael A. Marra et aJ. 
Serial No.: 09/226,971 
Filed: January 8, 1999 

Title: METHOD OF REGULATING A TARGET 
SYSTEM USING A FREQUENCY 
COMPARISON OF FEEDBACK AND 

REFERENCE PULSE TRAINS ) Examiner: B. Garland 

Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Responsive to the Office Action dated February 14, 2001, Applicants hereby submit the 
following Amendment. 

Attached hereto as "ATTACHMENT A" is a marked-up copy showing the changes 
made to the above-identified patent application by the present Amendment. 

Please substitute the following amended claims 4, 6 and 7 for original claims 4, 6 and 7: 
4. (Amended) A method of regulating a target system, comprising the steps of: 
providing a reference signal; 

generating a plurality of digital signals defining a reference pulse train with a frequency 
dependent upon said reference signal; 

providing a target system to be regulated, said target system having an output in the form 
of a plurality of digital signals defining a feedback pulse train having a frequency; 

comparing said frequency of said reference pulse train with said frequency of said feedback 
pulse train; 

1 
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substantial* aligning a leading edge of each digital signal in said reference pulse train with 
io a leading edge 0 f each digital signal in said feedback pulse train; 

generating a control signal dependent upon said comparison, said generating step induding 
the substeps of; 

generating a proportional error pulse train induing a plurality of digital 
signals, each said digital signal representing an error between a corresponding pair 
of aligned digital signals of said reference pulse train and said feedback pulse train; 

counting up from zero with a first proportional clock CPl at a frequency 
fPl when said digital signals of said proportional error pulse train are in a high 
state; 

resetting said first proportional dock CPl to zero when said digital signals 
20 ofsaid proportional error pulse train are in' a low state; 

loading a current value of said first proportional dock CPl into a second 
proportional dock CP2 each time said first proportional dock CPl transitions from 
a high state to a low state; 

counting down from said loaded current value with said second 
proportional clock CP2 at a frequency fP2 until a zero value is reached; and 

detuning a proportional error term representing a time average ■ 
signal which is held high while said second proportional dock CP2 is in a high state 
and hdd low while said second proportional clock CP2 is in a zero state, said 
control signal being dependent upon said proportional error term; and 
*° providing said control signal as an input to said target system. 

6. (Amended) A method of relating a target system, comprising the steps of: 

LE9-98.03tVLnoo39.US 

2 
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providing a reference signal; 

m-*m • PhtfAy of *u sisrah definins . ^ Ki{n wM] a 

dependent upon said reference signal; 

providing . ^ ^ to be ^ MW ^ ^ ^ ^ output . n fcnn 
of. piurali* of digM siSMis dee™,* , ^ ^ ^ t 

comparfog said fh^ncy of said ^ min of ^ ^ 

P"<* «* and sub**** .HgnJng . Jadto g ^ 0( ^ fc ^ ^ ^ 

™» »M, a I=aci„ g ^ of 41d| ^ ^ ^ ^ ^ 

the substeps of: 



10 



15 



generating a proportional error pulse train indudiag a plurality of digital 
signals, each said digital signal representing an error between a corresponding pair 
of aligned digital signals of said reference pulse train and said feedback pulse train; 

generating an error direction pulse train including a plurality of digital 
signal,, each said digital signal representing a directionality of said error between 
said corresponding pair of aligned digital signals; 

counting up from «ro with a first integral clock CH at a frequency fJl 
when said digital signals of said proportional error pulse train are in a high state and 
said digital signals of said error direction pulse train are simultaneously in a high 
state; 

counting down with said first integral clock CIl at said frequency fl I when 
said digit* *g„ aIs of ^ praport . ona] m pu|se trajn ^ a ^ ^ ^ d ^ 

digital signals of said error direction pulse train are in a low state; 

LE5^8J)3lfclJIOfi39.us 

3 
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-ntaining said ft* Integra, dock CU at a current value when said digital 
signals of said proportional error pulse train are in a low state: 

loading a current value of said first mtegraJ c!ock CI , int0 , ^ 

low state; 

counting down from said Joaded current value with said second .ntegra, 
clock CI2 at a frequency 22 until a zero value is reached; and 

low while said second integral clock rn u ;„ * 

imegrai clock CJ2 is in a zero state, said control signal being 

dependent upon said integral error term; and 
providing said control signal as an input to said target system. 
7. (Amended) A method of regulating a target system, comprising the steps of 
providing a reference signal; 

dependent upon said reference signal; 

pulse train, and substantially aligning a leading edge of each. digital signal in said reference pulse 
tr^withal^ingedg^^^^.^^^^^ 

— , . Mraro , ^ depend™ upon ^ ^ 

the substeps of: 

4 
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15 



20 



23 



30 



PATENT 

Siting a proportion* error pulse train including a plurality of digital 
sisnah. each said digital sign* representing an error betweftn a pft . 
of aligned digital signais ofsaii ^ ^ ^ ^ ^ ^ 

counting U p fr^ ^ ^ a first ^ ^ ^ ^ 

when said digital signals of said proportional error puke train are in a high state; 

subtracting a current state pf said first derivative clock CDl from a current 
state of a register R each time said first derivative clock CDl transitions from a 
high state to a low state; 

loading said subtracted state into a second derivative clock CD2; 

loading said current state of said first derivative clock CDl into said register 

resetting said first derivative clock CDl to zero; 
counting down with said second derivative clock CD2 at a frequency £D2 
after said subtracted state is loaded therein; 

maintaining said first integral clock CI1 at a current value when said digital 
signals of said proportional error pulse train are in a low state; and 

determining a derivative error term representing a time average of a signal 
which is held high whi,e said second derivative clock CD2 is in a high state and held 
low while said second derivative clock CD2 is in a ^ero state, said control signal 
being dependent upon said derivative error term; and 
providing said control signal as an input to said target system. 
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PATENT 

EEMAEKS 

-< 7 „ ejected „ „ ^ ^ recomme „ dall . oi , ro 

«wri«. claims 4, 6 and 7 m indep^en, hm cWms 4 . 6 md 7 „ ^ 

tap-*, .c ,h. rejection of data, 1 and S under 35 U.S.C. 5 102(b) as being antiCpated 
by US. Paten. N „. 5 . 212 ,, M ^ ^ ^ ata 

Hsien discloses a phase-tacked sep raott>r ^ ^ ^ ^ 

^neteaoroOendphasedetectoMO. ^detectoMOi^ngaSminput^Vend. 

feedback signal Pt(t) having phase 8] and Kcond input pon R is connected to reference signal Pi(t) 
-dphasefeofr^^p^^.^^^^.^^ ^ ^ ^ ^ ^ 

to rtM ou,p ul vo I ^.v.wh 1 chisprop„ rn o Ml ,oe. Ks bowni„r lg . 5 .v. to cre. ! « jfe 

*— . tpta.* „ to „ t . ofpul!es sent „ TOter J0 h orderw ^ 

-he ^ of tnotor 50. Converse!,. V. decrees if 6. indicates a phase lead, causing a decree ,» 

tte rUe of puisea sen, to m o,or 50 r. order K d^reas. ^ed of motor 50. 
In contrast, claim 1 recites in pan: 

output S&^urSrTo^ 

bavins, n™,,^ P""""y »f "'gal stgais defining , Pttdback milr train 

iiwaaS"^ r,ftrtnw n,n ^ i" ■ 

L£9-M-OJ|)/UI0039.US 
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PATENT 

(Emphasi, added) Apphc*,,, submit ta such structure is ^ diKl0!ed nor 
su S ^ b> .Hsich„,^„ fth . othe(d ,^ re ^^ neortaMmb .^^ hiciute 
distinct advantages thereover. 

Hsieh tod,., a,. 0 f , he C01npa|is< , n rf , he ?fax ^ ^ i ^ 

control signais fer tte correction of fc ^ rf , ^ Aaord .^ Applicants sub* tha, 

respectfully requested. 

Claims 2, 3* and 5 have been rejected under 35 U.S.C. §103(a) as being unpatentable over 
VS. Patent No. 5,212,434 (Hsieh) in view of either U.S. Patent No. 4,494,509 (Long) or US 
Pten.No. 6,043.695 (O.Suui™, However, ciahns 2, 3 and 5 depend fto* Cairo , whichha, 

*»*.*.W-s.„ fc „ 1%lr ^ -1|iliilfii ^ 

requested. 

For the foregoing re«o„s, AppBcarns ,„,„„;, m n0 ofthe ^ 

«^di^os«„r^ ttai e sutj ec tMM rof«,.cUin,s UM „ 0 ,ded. The pending clairns „e 
therefor, in condition for allowance. „,< Applied respectgl|ly ^^^om 
rejections and allowance of the claims. 

In .he e™, Applicant, h , v , over|eoked fc ^ fer ^ ^ ^ ^ 

"tension of „„,, pa™, of fee , or , ooiUoni ^ ^ ^ . 

TAYtOR & AUST, P.C. 
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telephone the undersigned at (219) 897-3400. 
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Avilla.IN 46710 . 
Telephone; 21 9-897-3400 
Facsimile: 219^897-9300 

Enc: Return postcard 




Todd T. Taylorv - ' 
Registration No. 36,945 



Attpmgy for Applicant 



Todd T. Taylorjfeg. No, 36,94 3 
Nome OI KegiSto-cdk^resentauvtt'' 



May 10 001 
— ysz 
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I 

Title; METHOD OF REGULATING A TAorcT C v^w PATENT 

Appl.cat.on Serial No.: 09/226.971 ^™ 2l 21 ETRAJNS B . 

v« wu P . Examiner: B. Garland 

MAfiK^TVTTP ropy sHn^ r. ^ MENDM^ 

M THE ffrfVMif 

4. (tended) f^e method of regulating a target system of claim 3, wherein M « tp of 
generating said control signal comprises the further substeps of] 

AmethQdofr fg ,,T R rin gB , r of T n ^ rm cnmnn> - nTthfTrnnf , 
providinp (f r » fe«nc» 

dependent nnon r»fi}rqt r 



in the form 



tytMOHtMrn+ihititu t Hum -^-i, ,^,,.., 

wipparing «w fr^nnr nf i.i H , frmi ,_ ^ 



a im M My.W n » >^ n , r ^, l f lllll ,d^,,„^ m . 1 rrfn| , 

1Ja!toted "" f " r '""r-liiTiiiilin mill f| 



"w i wtmiiwim r rt , m,-^. ■^ ■ ^ - 1 , n .„ ,„„„„ 

the suhCTPpjj „f- 

w M fr mip jn cNfn , „ plnn? . , f Qf ^ ^ 

«ft »M d i g i ta l fi mrt matins an e rm, H^ frn - - nrrrinni „, i!ly ,, t l iL ^ fjluiuJ 

4 MM ihm i h nf 5a fr 1 r WhraiB Mu to train .nH fef dhflrf . n|Iff r (| 

counting up from zero with a first proportional clock CP1 at a frequency *| 

le^s W ^ 5aid diSi,aJ Si3nals of «* Proportional error pulse train are in a high state; 

Page 1 of 5 
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Title: METHOD OF REGULATING A TARGFT s vqtptk. i PATENT 
COMPARISON OF FEEDBACK A^S ^fSn^ 
Application Serial No.: 09/226,971 Gtoud 2 1 5 J 

^* Examiner: B. Garland 

resetting said first proportional dock CP1 t0 zero when said digital signals of 

said proportional error pulse train are in a low state; 

loading a current vaIue of ^ firs< ^ ^ ^ ^ ^ 

proportions clock CP2 each ti.e said first proportional Cock CP! transit fro* a 
high state to a low state; 

counting down from said loaded current value with said second proportional • 
dock CP2 at a frequency fP2 until a zero value is reached; and 

which is held high while said second proportional clock CP2 is in a high state and held 

being dependent upon said proportional error tem^and 
prPYKlinR wM control ^n] „ „„ illnut to ^ m? r ^ m 

6- (Wed) m. me thod of regulating a target system of claim 5, wherein said step of 
generating said control sig^l comprises the further sub-steps of:] 

providi "ftirflfrmiimni 

ardent }m n n ft referen^ 

Page 2 of 5 
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Application Serial No.: 09/226,971 ^^5?, ETRAINS B 

1 ' Group. 2121 Examiner: B. Garland 

Wittl a leading rrfrc of each digital signal in , n |ft fc A ^ rnl lr 1 




the subste P1 ^ 



■ MBWting ft prop o rtional error nulsr train ind^ n? , flf ^ ta| ^ 

gch said dirttwf ifFffil nwwnHwr nn error r ^ rrf T m fting n.i/^pW 
digital fiWTOfa Of fflirt rrfrrf nr. mils, ^ ?Tr1 ^ feftdharf , r , M ^ 

ReMtf w an error rtjroftq ffifr tnrfn including „ p W. ^ n f w ^ 
«tt ^ ftM ijyni| reputing , dir r rt. 0 n*Iftv ^ H ^ h r - T n . nM 
fiarreapendinw nair of ^ tal si<maU . 

costing up from zero with a first integral clock CI1 at a frequency fli when 
said digital signals of said proportional error pulse trab are in a high state and said 
digital signals of said error direction pulse train are simultaneously in a high state: 

counting down with said first integral clock CIl « said frequency fll when said 
digital signals of said proportional error pulse train are in a high state and said digital 
signals of said error direction pulse train are in a low state; 

maintaining said first integral clock CH at a current value when said digital 
signals of said proportional error pulse train are in a low state; 

loading a current value of said first integral clock CIl into a second integral 
clock CI2 each time said first integral clock CIl transitions from a high state to a low 
state; 

counting down from said loaded current value with said second integral clock 
CK at a frequency fI2 until a zero value is reached; and 

LE9-98-t#<VLn0u39.U5 
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Title: METHOD OF REGULATING A TARfiFT svcteh . .c^,^ PATENT 
COMPARISON OF FEEDBACKAND RER^^K^P^l5E toIa^S^^^^^^^ 
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determining „ integral error term representing a time average of a signal which 
is held high while said second integraJ clock C12 is in a high state and held low whiie 
said second integral dock CI2 is in a zero state, said control signal being dependent 
upon said integral error term : and 
B Bvjdinff mm rontrrrl $i m i a, an tnn.it to mm ^ 1 Wr , 

7. (tended) [The method of regulating a target system of chin, 3, wherein *id step of 
generating said control signal comprises the further substeps of] 

Ajnethod , n f r , N , Tjng a ^ ^ fK> ^ ^ 

providing a referencp ? \ m ^ 

dependent upon said r^^ r 

compirinp ,aid frc^nry nf H| „ Trf ^ ^ ^ ^ | ^ ^ ^ 

^^^^ ^ Qf-easLdiffltgl signal in 

"aiQdlh^ din B ed,e of ea^di ^ M in sa jd fMriWlr r hf ^ 

the suh^epfi 0 f 

^PgCatiDS^.rop Q rtiftn4l error p.,Kp tnin to^ „ nHn| j fY ?f ^ 
coaming up from 2ero with a first derivative clock CD! a, a frequency fD 1 

LE9-y«-<)3((/UI(Xl.l9.(;S 
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Apphcatton Serial No.: 09/226.071 Group- 2 P1 P - _ 

p l ~ l Examiner: B. Garland 

when said digital signals of .aid proportional error pulse train are in a high state: 

subtracting a current state of said first derivative clock CDI from a current 
state of a renter R each time said first derivative clock CDI transitions from a high 
state to a low state; 

loading said subtracted state into a second derivative clock CD2; 

loading said current state of said first derivative clock CDI into said register R; 

resetting said first derivative clock CD 1 to zero; 

counting down whh said second derivative dock CD2 at a frequency fD2 after 
said subtracted state is loaded therein; 

maintaining said first integral clock CIl at a current value when" said digital 
signals of said proportional error pulse train are in a low state; and 

determining a derivative error tern, representing a time average of a signal 
which is held high while said second derivative clock CD2 is in a high state and held 
low whfle said second derivative clock CD2 is in a zero state, said control signal bein g 
dependent u pon said derivative error term; an it ! 

Bigagjag^ontroi ■•■ni m - m m mM T|1|I|| , h| „ n| 
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